Herrn Prof. Dr. W. Lüttke, Göttingen, zum 65. Geburtstag gewidmet
Propane, (CH 3 ) 2 CH 2 , one of the fundamental organic molecules, was first investigated with the help of microwave spectroscopy by Lide [1] . He determined the dipole moment and the restructure by measuring a sufficient number of isotopic species. The barrier to internal rotation was determined in a single top approximation by Scharpen and Laurie [2] from the torsional fine structure of the rotational spectra of the first excited states. With a two top approximation it was evaluated by Hirota et al. [3] and Trinkaus et al. [4, 5] .
The high resolution and sensitivity of microwave Fourier transform (MWFT) spectroscopy [6 -9] made it feasible to investigate the fine structure of the rotational spectrum in the torsional ground state. A more reliable barrier V 3 should result as the influence of the torsion-vibration interactions is at its minimum. A further motivation for our work was the fact, that a CCC-angle of 112.4(2)° results from the /-s -structure given in Table 4 of [1] , whereas the internal rotation axes assumed to be perpendicular to the plane defined by the three methyl hydrogens enclose an angle of 110.8°. This means, that the methyl groups are tilted toward each other. It is a second point of this study to determine the position of the internal rotation axes with respect to the inertia axes. As the dipole moment p is 0.083 D [1] it is difficult to modulate high J transitions by Stark spectroscopy. So only low J transitions were observed hitherto. The sample was purchased from Fa. Messer
Griesheim, Düsseldorf, with a purity of 99.5% and used without further purification.
The measured transitions in the region from 8 to 26.5 GHz are given in Table 1 . The pressure was between 1 and 2 mTorr and the temperature between -30° and -40 °C. The measurements of narrow split multiplets were refined by line shape analysis [10] if necessary.
The assignment of the high J transitions was verified by a centrifugal distortion analysis of the AA-species components. The centrifugal distortion analysis will be published separately with the inclusion of transitions in the millimeter wave region measured in Lille [11] , The consistency of the torsional analysis provides a further check.
The torsional fine structure including "forbidden" transitions was analysed by the internal axis method (IAM) with a program written by Woods [12, 13] and modified by others [14, 15] The results are given in Table 2 . The reduced barrier 5 is within the error limits to that from [5] (5 = 80.1(25) ). The value of V 3 is higher than that of [5] as a lower value of 7 a = 3.13 amuA 2 was assumed there. It should further be pointed out that the angle between the internal axes <(/,/) is 109.7(12)°, which is in agreement with the tilt angle resulting from structure considerations.
